To better understand the prevalence, incidence, and risk factors for sexually transmitted diseases (STDs) among female adolescents, a prospective 6-month cohort study was conducted at four teen clinics in a southeastern city. At enrollment, 260 (40%) of 650 sexually active females ages 14-19 years had an STD: chlamydia, 27%; herpes simplex virus type 2 (HSV-2), 14%; gonorrhea, 6%; trichomoniasis, 3%; and hepatitis B, 2%. At follow-up, 112 (23%) of 501 participants had an incident infection: chlamydia, 18%; HSV-2, 4%; gonorrhea, 4%; and trichomoniasis, 3%. At either enrollment or follow-up, 53% had у1 STD; of those with 1 lifetime partner, 30% had an STD. Having a new partner (odds ratio [OR], 2.2; 95% confidence interval [CI], 1.1-4.2) or friends who sell cocaine (OR, 1.6; CI, 1.0-2.6) was independently associated with incident infection. STD incidence and prevalence were extremely high in this population, even in teenagers with only 1 lifetime partner. Individual risk behaviors appeared less important for STD risk than population factors.
chlamydia prevalence in females attending urban teen clinics. Chlamydia is the most common bacterial STD in this population, with most studies reporting a prevalence above 10% [6] [7] [8] [9] [10] [11] [12] . Chlamydia incidence has been reported to be as high as 28 per 1000 person-months among female adolescents [12] . The prevalence of other bacterial STDs is 0%-12% for gonorrhea and 5%-34% for trichomoniasis in several studies [9, [13] [14] [15] . Herpes simplex virus type 2 (HSV-2) seroprevalence among 12-to 19-year-olds in the National Health and Nutrition Examination Survey III was 5.6% [16] , but few studies have assessed incidence of HSV-2 or hepatitis B or C in teenagers.
This prospective cohort study was conducted to assess the prevalence and incidence of STDs in femals adolescents attending teen clinics, to describe risk behaviors and partner characteristics in that population, and to identify risk behaviors for STDs among female adolescents.
Methods
Sample. Study participants were enrolled from among patients of four neighborhood teen health clinics in a large southeastern US city. These clinics provide a range of services such as family planning services, sports physicals, STD and human immunodeficiency virus (HIV) testing, dental and eye care, and counseling and educational programs. Female adolescents who were aged 14-19 years and were sexually experienced (defined as having had vaginal intercourse at least once) and whose clinic visit was to include a pelvic examination were eligible for the study. Teens visiting the clinic for an oral contraceptive pill refill, follow-up examination for a prior STD, and those who had taken antibiotics in the previous 2 weeks were excluded. Teens were enrolled from July 1991 to March 1993 and returned for follow-up through September 1993.
Data collection. We conducted eight focus groups at the clinics and used the findings on types of sexual relationships, commonly used terms for various types of partners, and drug and alcohol use among teen clients to develop a structured questionnaire. The questionnaire was then pretested and revised. Teens participated in a structured face-to-face interview with trained African American female interviewers who were not regular clinic staff. The interview covered demographic information, sexual and reproductive history, contraceptive practices, STD knowledge and history, drug and alcohol use, and information on current and past sex partners. A physical examination was done by a clinic physician who obtained endocervical samples (for chlamydia polymerase chain reaction [PCR] and chlamydia and gonorrhea cultures), a urine sample (for pregnancy tests), a vaginal sample (for wet mounts and trichomoniasis cultures), and a serum sample (for syphilis rapid plasma reagin [RPR] , hepatitis B, hepatitis C, and HSV-2 serologic tests).
Participants were asked to return after 6 months for follow-up and were contacted and reminded throughout the 6 months of their follow-up appointment. At follow-up, each teen was interviewed and examined again, using the same questionnaire and protocol as at the initial visit. Participants who returned for follow-up were reimbursed $25 for transportation and expenses.
STD diagnosis and treatment. Culture was used to detect Neisseria gonorrhoeae and Trichomonas vaginalis infections. Chlamydia trachomatis infection was detected by PCR (Amplicor; Roche, Nutley, NJ) and culture consisting of cycloheximide-treated McCoy cells in shell vials with a single blind pass and detection of inclusions with a fluorescein-conjugated, species-specific monoclonal antibody. Teens were considered positive for chlamydia if they had a positive test by culture or PCR. Treponema pallidum was detected by RPR and fluorescent treponemal antibody (FTA) absorbed testing. They were considered to have syphilis if they had a reactive RPR and reactive FTA; those with previously treated syphilis were classified as reinfected if they demonstrated a 4-fold increase in RPR titer after treatment. Antibody to HSV-2 was detected by a type-specific immunoblot test [17] . Antibody tests were used to detect hepatitis C and B (both hepatitis B virus [HBV] core antigen and HBV surface antigen tests). The state public health laboratory conducted gonorrhea, RPR, and FTA testing by standard methods. All other testing was done in Centers for Disease Control and Prevention (CDC) laboratories.
Teens with positive test results for a curable STD from the enrollment visit were informed and treated according to the 1989 CDC STD treatment guidelines, which were in effect at the time of the study [18] ; for chlamydia, a 7-day doxycycline course was used. Those positive for chlamydia were asked to return for a test of cure after 2 weeks. Teens with a positive test result were urged to inform their partners and to ensure partner treatment. Teens with a positive serologic test for a viral infection (HSV-2 or hepatitis B or C) were informed at the time of their follow-up visit. Participants with any STD detected during the study period who returned for follow-up participated in a one-on-one counseling session and received written information specific to their diagnosis.
HSV-2 and hepatitis infections diagnosed at the follow-up visit were classified as incident infections if that person had tested negative at enrollment. All cases of chlamydia, gonorrhea, and trichomoniasis diagnosed at follow-up in teens who were tested at enrollment were classified as incident infections, since any previous infections were treated at enrollment.
Definitions. In addition to incident and prevalent infections with specific organisms, variables were created for any prevalent STD at baseline, any incident STD at follow-up, and any STD diagnosed at either enrollment or follow-up. Baseline distributions for the number of lifetime partners were used for analyses of the prevalent STD variable and overall any STD variable, while followup distributions were used for the any incident STD variable. We created a conservative measure for condom use-women who reported that they always used a condom as a method of birth control at both baseline and follow-up interviews and in addition stated that they always used a condom with their main partner were designated consistent condom users; others were designated inconsistent users. Partner characteristics were ascertained through selfreports of teens about their partner's demographic characteristics, STD history, drug and alcohol use, and condom use. For women who had11 partner in the last 6 months, information on the most recent partner was used in all analyses. Self-reported number of lifetime partners at baseline was used for comparisons with prevalent STDs and with any STD at baseline or follow-up; the number reported at follow-up was used for analyses with incident STDs.
Analyses. Differences between groups were assessed by use of x 2 and t tests. Relative risks (RRs) were calculated to identify demographic characteristics, sexual behaviors, drug and alcohol behaviors, and partner characteristics associated with incident STD infection. Minimum and maximum rates for STD incidence were calculated by assuming that those without data were either all uninfected or all infected. Variables were selected for assessment for the multiple logistic regression model based on a univariate analysis of each variable. Any variable whose univariate test had a was considered in a multivariate logistic regression model P р .10 together with consistent condom use. For the sake of parsimony, all variables that did not significantly improve the model were eliminated. All statistical analyses were performed with SAS 6.12 (SAS Institute, Cary, NC).
Results
Demographic, social, and clinical characteristics. Of 691 eligible teens, 650 (94%) were enrolled in the study, 501 (77%) returned for follow-up, and complete STD specimens and results were available for 484 (74%). The median age of participants was 16 years (range, 14-19); 93% were African American. In total, 596 (93%) were in school (97% full time); 148 (23%) were employed (40% worked 120 h/week). A majority of study participants, 344 (53%), were supported only by their biologic mother, 95 (15%) were supported by both parents, and 45 (7%) were supported only by their biologic father. The rest were supported by grandmothers or other relatives. Occupations of the main provider for the teens varied: 65 (10%) had a professional job; 401 (62%) were employed in technical, sales, and other jobs; and 176 (27%) were unemployed, not paid, or disabled. In the previous year, 309 (48%) had moved at least once. Teens who returned for follow-up were similar to those who did not return for follow-up, except that African American a Includes only those also tested at enrollment. women were slightly more likely to return for follow-up than others. There were no significant differences between those who did and did not return for follow-up in STD prevalence at baseline or self-reported STD history. At enrollment, only 80 female adolescents (12%) came to a teen clinic because of a possible infection; 58 (76%) of those reported having discharge as their main symptom. The most common reasons for visiting the clinic at the time of enrollment were for an annual check-up ( , 39%) and to start birth n = 251 control ( , 29%). Sixty-one teens (9%) presented for a n = 188 pregnancy test, and the rest came for a variety of other reasons, primarily sports physicals. Suspected infection was not associated with STD infection at enrollment or follow-up; 87% of the girls who had a prevalent infection at enrollment presented at the clinic for reasons other than a suspected infection.
STD prevalence and incidence. Of 484 adolescents tested at both clinic visits, 257 (53%) had у1 STD either at enrollment or at the 6-month follow-up visit. Forty percent had a prevalent STD at enrollment, and 23% had an incident STD at followup (table 1). Minimum incidence for any STD at follow-up was 17% (112/647); maximum incidence was 43% (275/647). At both baseline and follow-up, chlamydia was the most common STD, followed by HSV-2. Chlamydia was detected in 138% of teens by their follow-up visit. Nearly 17% of the girls were infected with HSV-2 by their follow-up visit; none presented with symptoms at the teen clinics during the study period. Prevalence and incidence of gonorrhea and trichomoniasis were somewhat lower; gonorrhea was detected by follow-up in 9% of teens and trichomoniasis in 6%. Syphilis prevalence and incidence were relatively low. Incidence of hepatitis B was high: 0.5% in a 6-month period. No hepatitis C infections were detected at enrollment or follow-up.
Coinfection with chlamydia at enrollment was very common for those with gonorrhea (56%) and for those with trichomoniasis (48%). Twenty girls (26%) who had HSV-2 at enrollment also had chlamydia. At follow-up, 31% of those with incident gonorrhea infections were coinfected with chlamydia. In addition, 42% of teens with hepatitis B at enrollment also had HSV-2. We also examined the associations between infection at enrollment and at follow-up and found that they were significant only for chlamydia; 28% of teens infected with chlamydia at enrollment had incident infections at follow-up compared with only 13% of teens without chlamydia (RR, 2.1; 95% confidence interval [CI], 1.4-3.2).
Risk factors for incident STDs. Few significant associations and no strong risk factors for acquiring an incident STD were identified among demographic and behavioral factors (table 2,  table 3 ). Of the demographic characteristics, level of education and employment status of the study participant's main income provider were marginally significant. Female adolescents with an early sexual debut (!15 years) were more likely to have an incident STD, as were those who reported having a new sex partner in the month prior to their follow-up visit and those who reported 11 partner during the 6-month follow-up. Those who had any STD at enrollment were also more likely to have an incident STD detected at the follow-up visit (table 3) . Number of lifetime partners. At enrollment, 186 girls (29%) reported having had only 1 partner, 322 (50%) reported having 2-4 partners, and 140 (22%) reported у5 lifetime partners. By follow-up, only 86 (17%) of 494 had had only 1 lifetime partner, and 152 (31%) had had у5 partners. STD rates were highest in those who had у5 partners: 57% had a prevalent STD at enrollment, 27% had an incident STD, and 69% had an STD detected at one or both visits (figure 1). However, STD rates were also quite high in teens who reported only 1 lifetime partner: 28% had a prevalent STD, 17% had an incident STD, and 30% had an STD at either visit.
Partner characteristics. The mean age of the teens' partners was 18 years, 2 years older than the mean age of study participants. Nearly all (95%) were considered "boyfriends" as opposed to acquaintances or one-time partners; 58% had been involved with their partner for у6 months. The most common places for teens to have met their partners were school (32%) and the neighborhood (18%). Fifty-nine percent of teens' current or most recent sex partners were in school, and 58% of those not in school had graduated from high school and were working. Despite high prevalence and incidence of STDs among these teens, only 10% reported knowing anything about their partner's STD history. No partner characteristics were significantly associated with acquiring an STD during the study period.
Drug and alcohol use. Reported drug use and drug selling was lowest among the study participants, higher among their most recent partners, and highest among their friends. At follow-up, only 11% of teens reported using and 1% reported selling marijuana in the past 3 months, while teens reported that 19% of their most recent partners had used and 9% had sold marijuana in the past 3 months. Only 1 teen reported any cocaine use; 2% reported selling cocaine. Girls reported that 1% of their partners had used and that 16% had sold cocaine in the last 3 months. When asked about friends, 5% said they had friends who used cocaine, and 43% reported having friends who sold cocaine.
Multivariate analysis. In multivariate analysis, few factors remained significantly associated with having an incident STD. In our final model, we included having a new partner in the last month, belief at enrollment that condoms are effective in STD prevention, at follow-up having friends who sell cocaine, always using a condom, and age !16 years. The odds of having an incident STD were more than 2 times greater for teens who reported a new sex partner in the month prior to their followup visit compared with those who did not have a new partner (OR, 2.2; CI, 1.1-4.2). In addition, having friends who sold cocaine was associated with increased risk for an incident STD (OR, 1.6; CI, 1.0-2.6), and believing that condoms were effective in protecting against STDs was protective (OR, 0.5; CI, 0.3-1.0), although both associations were marginally significant. Self-reported consistent condom use was not significantly associated with having an incident STD (OR, 0.9; CI, 0.4-1.7). Other variables significant in univariate analyses that were assessed in the original model but then eliminated because they were not significant and did not significantly improve the model included number of lifetime partners, having 11 drink per week, drinking 15 drinks on one occasion, having an early sexual debut, having any STD at enrollment, and employment of the main provider.
Discussion
For these young, urban American women, the burden of STDs was extremely high, even over a very short period. Whereas having a new partner increased a teen's risk of having an incident STD, risk was quite high for all teens in this population of sexually active adolescents. Even among those with only 1 lifetime partner, 30% had an STD either at enrollment or at follow-up. Individual level risk factors showed only weak associations with having an incident STD. The risk of reinfection with chlamydia was also high in this population, as has been reported in other adolescent populations [19] . Finally, and most alarming, this population may be at high risk of HIV infection. Over 50% of this population had у1 STD during a 6-month period, and STDs substantially increase the risk of HIV transmission [20] [21] [22] .
This study population was economically diverse: 93% were full-time students, and over half (57%) lived with a main provider who had a white-collar job. Socioeconomic status was only weakly correlated with disease outcome in univariate analysis and did not remain significant in multivariate analysis. Therefore, we should be cautious not to stereotype this group as an inner-city population with few resources. Moreover, the high STD prevalence and incidence among the predominately African American study population may be related to a higher background prevalence of infection in their partner pool, a lower male : female ratio in the community, or to other social and ecologic factors not measured in the current study [23] [24] [25] [26] .
The high burden of disease among women with moderate risk behaviors argues for policy-and community-level interventions in addition to more traditional, individually focused behavior change interventions. Background prevalence in these communities may be high, and interventions such as widespread screening may be warranted. This study population had high infection levels despite access to teen clinics; prevalence and incidence is likely to be even higher among those who do not have access to health care. Frequent screening for STDs is critical for sexually active adolescents, particularly because 87% of the participants in this study with a prevalent infection were asymptomatic for STDs when they presented at the teen clinic. School-based interventions could also be effective in this population, since 93% of the women and 59% of their partners were in school full time.
Chlamydia prevalence and incidence were so high in this population that it strongly influences the overall findings and underscores the importance of chlamydia screening for female adolescents. Whereas some previous studies have suggested that chlamydia screening efforts should be targeted to women who have certain risk factors (e.g., multiple partners or contraceptive use [11] ), our findings support the recommendations that all sexually active females in this age group be screened for chlamydia [27, 28] , preferably every 6 months [12] . Our findings of 0.5% 6-month incidence of hepatitis B in this population underscores that routine hepatitis B vaccination of this population is crucial [29] [30] [31] . Screening for gonorrhea, trichomoniasis, and syphilis also may be warranted. Given that 12% of this population became pregnant during the 6-month study period, there was a clear need for contraceptive promotion and education on adverse outcomes of pregnancy associated with STDs.
Our finding that even women who access teen clinics have high STD incidence suggests that teen clinics need to develop new ways to promote protective behaviors. This may include more structured and consistent counseling from clinicians, as well as an enhanced peer education intervention, but should be both culturally behaviorally relevant (e.g., recognizing that this population of teens is already sexually active) [32] . The fact that all of the adolescents who presented with prevalent or incident HSV-2 infections were asymptomatic in this population underscores the need for teen education on asymptomatic HSV-2 transmission. Creative theory-informed STD prevention interventions for female adolescents that include culturally relevant skills-building training have been developed and tested in other settings and could be adapted for this population [33] [34] [35] . The high rates of chlamydia reinfection in this group of teens who were counseled to encourage treatment for their male partners suggests that this strategy is insufficient; teen clinics also may want to do more targeted outreach to male clients, many of whom may have asymptomatic infections.
Connections between drug use, particularly cocaine use, and STDs exist in other populations [36] [37] [38] , but self-reported drug use was infrequent and was not associated with STDs among these teens. However, having friends who sold cocaine was independently associated with having an incident STD. That finding suggests that drug use itself may be less important as a risk factor for STDs than is the prevalence of STDs within populations where selling drugs is common. Interventions targeted towards drug users may not be reaching women who do not identify themselves as drug users but who are connected to social and sexual networks of drug users.
While it would be inappropriate to generalize findings from this study to the entire adolescent population, this teen clinic population is likely to be more representative of sexually active female adolescents than STD clinic populations who are more commonly studied, since the majority of teens who presented at the teen clinics were asymptomatic. Young women with similar characteristics in other southern cities may have a similar prevalence and incidence of STDs. Access to health care has been shown in other studies to be an important factor in STD prevention [2] , and it is probable that STD prevalence and incidence are even higher in sexually active adolescent girls who do not have access to health care.
Our study has several limitations. First, we may not have had sufficient power to detect all the associations between risk and protective factors and incident infection, particularly in multivariate analysis of variables with clear univariate associations, such as number of lifetime partners. Second, the composite variable for all incident STDs that we used to address our small numbers may have obscured the disease-specific risk factors for the six STDs we investigated. Third, temporal differences in sexual behaviors and other factors affecting incidence may limit the generalizability of these findings because the data were collected between 1991 and 1993; in particular, chlamydia prevalence and incidence may be lower in locations that have instituted regular screening. Furthermore, information on male partners was obtained from the teens and thus may be inaccurate. In addition, by limiting our analysis to the adolescents who had specimens collected at both baseline and follow-up, we underreported the total infections because some teens with missing or inadequate specimens were excluded from the analysis. Moreover, human papillomavirus virus (HPV) was not assessed in this study. Other studies suggest that HPV may be the most prevalent STD in the United States [39, 40] , and thus it is likely that our "any STD" measure in this study underestimates the actual number of teens with an STD.
The weak associations observed between condom use and STD incidence in this study are of concern given the importance of condom use as a strategy to prevent STDs. However, that finding should not be taken to indicate that condom use is ineffective for STD prevention. First, we do not know whether the teens were using condoms correctly or whether they were engaging in unprotected oral sex, rubbing, or other types of sexual activity. Second, the teens' answers about condom use might have been influenced by their perceptions of the social desirability of condom use or by the face-to-face nature of the questionnaire. Finally, it is possible that women who reported condom use were more likely to select partners at higher risk of having STDs. These findings suggest that more in-depth investigation of how, when, and with whom condoms are used by adolescents may be needed before self-reported condom use should be used as a measure of risk or to evaluate the success of prevention programs among teens. Regardless of the effectiveness of condoms in protecting against other STDs in this population, condom effectiveness for HIV and pregnancy prevention has been demonstrated in numerous studies [41] , and condoms should be promoted for these teens who are at high risk of pregnancy and HIV infection.
Whereas there were groups of adolescents in this population who had higher risk behaviors, we found that even women with only 1 partner in their lifetime had a high burden of disease. It is clear that monogamy practiced by females alone is insufficient for STD prevention and that male partners of women in this population must also have a high prevalence of STDs. It is also possible that the partner pool is limited for this population and that some men in that pool have multiple adolescent partners. Although numbers of partners and condom use in this population of women were similar to reported behaviors of teens in a nationally representative survey [5, 42] , these women have an extraordinary burden of STDs. This suggests that for these sexually active teens, the social environment in which they are having sex may be a more important determinant of their risk of STDs than their own behaviors and that engaging in moderate risk behaviors may have very different consequences in different settings [43] . Our findings solidly support the 1997 IOM report, The Hidden Epidemic, that emphasizes the need for multilevel interventions to reduce the burden of STDs among adolescents [2] .
